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Figure 1. Typical two-aged stand after a deferment 















































































































































































Figure 2. Simulated comparison of a clearcut and a deferment harvest showing the aesthetic differences 








































































































Figure 4. Minimum average dbh for reserve trees for 
species groups based on the average dbh of dominant 
and co-dominant trees in each stand for seven tracts 
on the Cumberland Plateau in eastern Kentucky. The 
diagonal line shows a 1:1 relationship.	
Figure 3. Comparison of good (column A) 
and poor (column B) reserve tree candidates 
associated with a deferment harvest. Note 
overall crown size, balance and live crown 


































































1 301.50 23.0 238.59 18.4
2 334.09 32.1 186.85 16.9
3 289.03 22.6 245.00 20.2
4 322.82 22.5 223.97 22.5
5 328.41 17.9 273.72 14.6
6 281.36 23.3 248.41 20.7
7 327.63 32.5 189.79 13.9
Mean 312.12 24.8 229.48 17.1
Table 1. Stumpage value per acre 
of reserve trees (20 ft2/acre basal area) 
of average dominant and co-dominant dbh 
compared to reserve trees of minimum dbh 
that meet criteria for timber objectives 
for seven tracts in eastern Kentucky. 
Figure 5. Comparison of average dbh of appropriate 
upland hardwood reserve trees (open circles and blue 
line) and the average dbh of inappropriate reserve trees 
(plus signs and red line) that were retained to avoid 
reduction in timber revenues with little concern to long-































































Ft2 Basal Area per 
Acre of Reserve Trees
10 15 20
------------ feet -------------
6 29 24 21
8 39 32 28
10 49 40 34
12 58 48 41
14 68 56 48
16 78 64 55
18 88 72 62
20 97 80 69
22 107 88 76
24 117 96 83
26 127 103 90
28 136 111 97
30 146 119 103
Table 2. Spacing (feet) between 
scattered reserve trees.
Figure 6. Multiple epicormic branches developed 
from a suppressed bud cluster on the butt log of 




































live branch 10.02 2.50 0.00 0.00
multiple epicormic branches 9.14 1.14 0.00 0.00
single epicormic branch 7.67 1.33 0.17 0.17
suppressed bud cluster 4.73 0.95 0.28 0.09
single suppressed bud 0.04 0.01 0.00 0.00
dead branch (knot) 3.94 0.74 0.10 0.03
heavy distortion 0.12 0.03 0.00 0.00
medium distortion 0.00 0.00 0.00 0.00
light distortion 0.00 0.00 0.00 0.00
barrel swell 0.00 0.00 0.00 0.00
surface rise 0.00 0.00 0.00 0.00
bump 0.00 0.00 0.20 0.20
seam 0.00 0.00 0.00 0.00
bird peck 0.00 0.00 0.00 0.00
wound – old 0.00 0.00 0.00 0.00
wound – new 0.00 0.00 0.00 0.00
1Data collected from 2,340 defect indicators on 280 reserve tree butt logs on 8 tracts on the 
Cumberland Plateau in eastern Kentucky.
2 # of live suppressed buds at each defect indicator
3 # of epicormic branches produced at each defect indicator 3 years after harvest
Table 3. Butt log defect indicators, suppressed bud numbers and epicormic branching of white oak 





















































Species Mean Range Species Mean Range
American beech 168 100-250 black walnut 131 75-200
white ash 129 80-150 sassafras 69 30-175
black cherry 115 70-175 black locust 75 15-150
bitternut hickory 133 100-150 Nuttail oak 125 80-163
mockernut hickory 127 75-175 southern white oak 127 80-150
shagbark hickory 137 80-200 pin oak 116 80-170
pignut hickory 117 60-200 water oak 130 80-200
sugar maple 162 75-225 swamp white oak 157 100-200
red maple 106 50-175 overcup oak 135 80-165
northern red oak 151 90-200 cottonwood 79 50-100
scarlet oak 105 65-150 black willow 65 40-100
black oak 129 75-200 pecan 117 60-200
chestnut oak 141 75-200 green ash 98 60-150
white oak 194 90-250 silver maple 78 50-100
cherrybark oak 139 90-200 water tupelo 123 90-175
post oak 137 70-190 baldcypress 264 150-500
bur oak 181 125-250 Virginia pine 76 40-125
sweetgum 112 80-125 shortleaf pine 110 75-150
blackgum 116 80-150 pitch pine 110 75-200
yellow-poplar 136 80-300 eastern white pine 140 75-200
1Ages developed from a survey of silvicultural experts in the eastern U.S. by Dr. George Hopper at 
the University of Tennessee, Department of Forestry, Wildlife and Fisheries
Table 4. Estimated life expectancies (years) of common species in the eastern U.S.1






Table 5. Post-harvest wind-throw of upland 
hardwood reserve trees in eastern Kentucky 




















































































Figure	7.	Topographic map of 30-acre deferment 
harvest in an upland hardwood tract in eastern 
Kentucky. Hatched areas indicate topographic 

















Use of Two-Age System 
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10.	Develop	a	site	preparation	prescription	for	the	
regenerating	age	class	where	appropriate.	This	
could	entail	the	use	of	post-	or	pre-harvest	site	
preparation	or	the	use	of	the	oak	shelterwood	
treatment	where	improvement	of	oak	advance	
regeneration	is	required	prior	to	a	regeneration	
harvest.		
		
Summary
The	two-age	system	is	a	viable	system	for	man-
aging	many	hardwood	stands	where	longer-lived	
species	are	present.	The	deferment	harvest	used	
to	initiate	the	system	can	provide	for	vigorous	and	
dense	regeneration	of	the	stand,	while	the	care-
fully	selected	reserve	trees	provide	a	potential	for	
large-diameter,	high-quality	timber	production.	The	
system	can	also	be	used	as	an	aesthetic	alternative	to	
clearcutting	and	can	provide	long-term	stand	struc-
tural	components	that	are	often	not	present	with	
even-age	methods.	These	structural	components	can	
benefit	wildlife	populations	and	provide	old-growth	
characteristics	in	the	stands.	Regardless,	proper	
selection	of	the	two-age	reserve	trees	and	appropri-
ate	site	preparation	treatments	associated	with	the	
deferment	harvest	are	critical	to	maximizing	benefits	
from	this	system.	
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